8-naphthylamidase and y-glutamyl transpeptidase were more complex. The leucyl-finaphthylamidase showed significant amounts of activity remaining in the sample layer with a broad distribution throughout the gradient. There were peaks of activity corresponding to 5'-nucleotidase (plasma membrane), N-acetyl-fi-glucosaminidase (lysosomal) and neutral a-glucosidase (microsomal) suggesting a multi-organelle localization. y-Glutamyl transpeptidase showed little soluble activity and a complex distribution pattern which did not conform to any of the known marker enzymes. This would indicate a unique subcellular distribution and histochemical studies have suggested a localization of this enzyme to the biliary canaliculi (Hagerstrand, 1973).
of the gastric mucosa were enhanced in rats by carbenoxolone pretreatment, and the mucosal UDP-g1ucurc:iyl transferase was also increased (Shillingford et al., 1973) .
Although many of tlie studies on carbenoxolone have been conducted in the rat this animal metabolizes the drug in a manner different from man (Iveson et al., 1971 ) and is therefore not the ideal species for studies with carbenoxolone. However, the metabolic fate of carbenoxolone in the ferret has been shown to be similar to that in man (J. S. Shillingford, W. E. Lindup and D. V. Parke, unpublished work). We have therefore studied the effect of carbenoxolone on the rates of incorporation in vitro of labelled sugars and amino acids into the glycoproteins of rat and ferret gastric and duodenal mucosae to investigate the action of this drug on mucus synthesis, and thereby possibly to elucidate a mode of action.
Rats (female Wistar albino; body wt. 200g), housed in groups of four were fed on Spiller's small-animal diet and water ad libitum. They were dosed orally for 7 days with carbenoxolone sodium (25 mg/kg body wt.) in aqueous solution, and controls were dosed with 0.9 % NaCI. Ferrets (females Old English; 1 .O-1.5 kg body wt.), housed in groups of three were fed on tinned dog food and dosed daily with carbenoxolone sodium (25mg/kg body wt.) in the drinking water.
Animals were killed on the eighth day, rats by cervical dislocation and ferrets by suffocation with COz. The stomach and duodenum of each animal were removed and cooled in ice-cold buffered 1.15% (w/v) KCI. Stomachs were opened along the greater curvature and portions of pyloric antrum and lesser curvature were taken by using a cork borer (no. 4; diam. 8mm) to standardize the tissue-section size.
The determination of incorporation rates of labelled hexoses was similar to the method of Lukie & Forstner (1972) . Tissue samples were incubated in modified Krebs -Ringer solution at 37°C for 1 h with 0.5-1 .O,uCi of labelled sugar or amino acid, and oxygenated with Oz+COz (95:5%) at lOmin intervals. The incubation was stopped by removal of the Krebs-Ringer solution, and by washing the tissue with ice-cold (w/v) NaCl. Tissues were homogenized in 20ml of EDTA ( 5 m~, pH7.4), 20ml of aqueous 10% (w/v) trichloroacetic acid-1 % (w/v) phosphotungstic acid was added and the homogenate kept at 4°C for 24h to precipitate the glycoproteins. The precipitate was collected by centrifugation and washed several times with ice-cold 0.9% NaCl. Lipids were extracted with lOml of methanokhloroform (1 : 1, v/v) and the resulting glycoprotein dried in air and digested in a mixture of perchloric acid (0.3ml) and HzOZ (0.6m1, 100~01.) at 70°C for 1 h. The radioactivity of the digest was measured in a Packard Tri-Carb liquid-scintillation spectrometer by using a scintillator consisting of 5 % (w/v) 2,5-diphenyloxazole in Triton X-1Wtoluene (1 :2, v/v).
Rats pretreated orally with carbenoxolone sodium (25mg/kg per day for 7 days) exhibited significantly enhanced rates of incorporation of N-acetyl[3H]glucosamine, ['4C] Table 1 ). In contrast, the rate of incorporation of ['4C]galactose was significantly decreased. The enhanced rates of Table 1 . Changes in the rates of incorporation of labelled sugars into gastric mucosalglycoproteins after oral administration of carbenoxolone to rats Rats were dosed orally for 7 days with carbenoxolone sodium (25mg/kg body wt. per day). Controls were dosed with an equivalent volume of O.l5~-NaCl. Rats were killed 24h after the last dose, and the stomachs removed, and the rates of incorporation of labelled sugars determined as described in the text. Table 2 ). The rate of incorporation of [14C]galactose was not significantly changed.
No similar increase was observed in the rates of incorporation of these sugars into glycoproteins of the duodenal mucosa of rat after treatment with carbenoxolone, and significantly decreased rates of incorporation of ['4C]galactose and [14C]galactosamine were observed with ferret duodenal mucosa after carbenoxolone treatment. This difference in response of the gastric and duodenal mucosae of both the rat and ferret to carbenoxolone sodium suggests that there is a significant difference between the glycosylating enzyme systems of the two tissues responsible for the biosynthesis of glycoproteins.
In agreement with earlier analytical findings (Shillingford et al., 1973) , treatment with carbenoxolone had no effect on the incorporation of [14C]threonine into the acid-precipitatable glycoproteins from the mucosae of either the rat or ferret. Schrager & Oates (1973) have shown that the sugar residues of the glycoproteins of gastric mucus occur in different molar ratios in gastric ulcer, which suggests different glycoprotein structures and hence a modified form of gastric mucus, possibly less resistant to gastric digestion, may be synthesized in gastric ulceration. The mechanism of action of carbenoxolone may thus involve the stimulation of specific glycosyl transferases of the gastric mucosa, resulting in the formation of a modified glycoprotein, which may yield a mucus providing better protection for the gastric mucosa.
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